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ABSTRACT 

Chromosome numbers of 39 varcities of 33 Thai species belonging to 9 genera of 
Amaryliidaceae, Bignoniaceae, Caesalpiniaceae, Fabaceae and Lilliaceae were 
investigated. Somatic numbers and meiottc configuration were determined with 
Feulgen squash or smear technique. Somatic numbers obtained are between 14 and 56 
consisting 19 species of diploid 12 species of tetraploid t species of iriptoid and 1 
species ofallooctoploid. Moreover B-chromosome was found in Crinum amabile Donn. 
(2N=33+if) Tabebuia rosea (Bertol.) DC. (2N = 20) Cassia angustifolia Vahl. (2N-28) 
C. baker iana Craib (2N=28) C. biflora Linn. (2N=28) C. garettiana Craib (2N=28) and 
C. spectabilis DC. (2N-28). And there are three species which have different chromosome 
numbers from earlier studies those are Cassia alaia Linn. (2N=28) C. surattensis 
Burnt.f. (2N=56) and Chlorophytum elaium R.Br. var. variegatum (2N=28). However 
most flowering plants studied in the same genera showed the same chromosome 
number or different in ploidy level except the genus Zephyranthes. And most plants 
studied of the same species consisted of the same somatic numbers but there is an 
important remark for Chlorophytum datum R.Br. var. variegatum and C. datum R.Br. 
var. vitatum. Taxonomist determined these two plants in the same species while their 
chromosomes differ in numbers and types. The first variety has somatic number 
2N=16 but it is 2N=28 for the second. These results should be considered to classify 
Chlorophytum datum R.Br. var. variegatum and C. elatum R.Br. var. vitatum into two 
species. 


INTRODUCTION 

A chromosome number (somatic number = 2N) and a type of its cell are able to be 
identified the karyotype for plant classification (Taxonomy) genetics diversity and 
breeding as well as the investigation of plant phytogeny and evolution. Meiotic 
configuration can be use to predict fertility, determine ploidy level, analyse genome, 
corroborate of distinguish between plants and plant species and would be for the same 
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application of somatic number. The plants in the same species (De Robertis and De 
Robertis, 1980) or the plants that have some relation of morphological characteristics 
(Stebbins, 1971) usua'ly have the same chromosomes numbers and karyotype. There 
are many cytologists who look forward to the important studying chromosome numbers 
of plants and recorded the basic data in chromosome atlas (Darlington) and Wylie, 
1955), The objectives of this study are to investigate of chromosome number and 
mciotic configuration to confirm plant identification and genetic diversity if there is 
some difference in a genus or a species and to record cytogenetical basic data of some 
Thai species of flowering plants. 


Materials and Methods 

Thirty-nine samples from thirty-three Thai species belonging to nine genera of 
five families of flowering plants were used as specimens. There are nineteen samples 
from ten species of trees, ten samples from eight species of shrubs and eleven samples 
from ten species of herbs. 'Two families, Amaryllidaccae and Lilliaceae, are 
monocotyledon and six families, Bignoniaceae, Caesalpiniaceae and Fabaceae are 
dicotyledon. Sample slides were prepared from root tips and young flowers with 
modified Feulgen squash (Darlington and La Cour, 1966) and proptono-carmine smear 
method (Sharmar and Sharmar, 1980). Determination of somatic numbers was done 
during metaphase of root tips diakinesis of first metaphase of microsporocyt and 
gametic numbers were counted from mitotic metaphase microspores or first anaphase of 
microsporocvte. The meiotic configuration were also studied at the first metaphase of 
microsporocyte to look for the type of chromosome. Cells observation was done under 
light microscope with the eyepiece and the objective power of xl7 and xlOO which 
made most of cells studied are x!700. 


Results and Discussion 

Chromosome numbers are recorded on the table 1. Somatic numbers were found 
ranging from 2N=14 for Howorthia fasc hit a (Willd.) Haw. to 2N-56 for Cassia 
sur aliens is Burm.f. There are nineteen species of diploid twelve species of tetraploid. 
Crinum amabile Donn. (2N- 33+1 f) and Cassia surattensis Burm.f. presented somatic 
numbers at triploid and allooctoploid. The results revealed that chromosome numbers 
of seven species are recorded here for the first time those are Crinum amabile Donn. 
(2N-33 * If) Tabebuia rosea (Bertol.) DC. (2N-20) Cassia angustifolia Vahl. (2N-28) 
C. bakeriana Craib (2N=28) C. Biflora Linn. (2N=28) C. garettiana Craib (2N=28) and 
C. spectabilis DC. (2N=28). And there are three species which have different 
chromosome numbers from earlier studies those are Cassia alata Linn. C. surattensis 
Burm.f. and Chlorophytum datum R.Br. var. variegatum (Darlington and Wylie, 1955; 
Umpunjuntara, 1990). However t lowering plants studied in the same genus showed the 
same chromosome number or different only in pioidy level except the genus 
Zephyranlhes. Crinum amabile Donn. (2N^33+lf) is triploid with a B-chromasonic 
while Crinum asiaticum Linn.(2N=22) is diploid. Since B-chromosome generally 
interferes in plant fertility (Aganval, 1983) but it is no effect for vegetative propagation 
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plant like C. amabile Donn, In Cassia, most flowering plants studied (10 species) 
showed 14 bivalents (2N=28) with basic number of 7 (Darlington) and Wylie 1950), 
those are ailotetraploids. Only Cassia surattensis Burm.f. (2N=56) showed regular 
disjunction of 28-28 at the first anaphase, it is identified for allooctoploid. Likewise 
Crinum and Cassia the genus Howorthia of Lihaceae. they were found that H. fasciata 
(Willd.) Haw. and H. obtusa Haw. are diploid (2N=14) while H. limifolia Marl, is 
tetraploid (2N=28). Polyploidy plants are normally in the period of evolution 
(Stebbins, 1971) if it is well-evolved it should show regular disjunction at the first 
anaphase if not it can be propagated by vegetative part like Cassia surattensis Burm.f. 
and Crinum amabile Donn. Moreover high pioidy plants can survive in the cold zone 
(Pearson and Lewis, 1974) such as Chlorophytum datum R.Br, var. vitatum can be 
found generally in temperate region while there is Chlorophytum elatum R.Br. var, 
variegaatum very rarely. However the genus Bauhinia Ceasalpinia and Tababuia , the 
chromosome numbers o;i those plants are not different for the same genus. Although 
the results were used to classified between yellow, orange and the pink-flowered plants 
of Caesalpinia pulcherrima Linn. Swartz, their invariably have all the same 
chromosome number (12 bivalents 2N=24), In the same way there is Delonix rigia 
Rafm with three variations of dark red, orange and the golden yellow-flowered plants 
that also have all the same chromosome number (14 bivalents 2N=28). Likewise those 
two species Sesbania grandiflora Desv, both the white and the red-flowered plants have 
the same bivalent pattern (12 bivalents 2N=24) and the same sizes of ring bivalents and 
chiasmata. These indicate that the variabilities of the flower-hue patterns of those 3 
species may be caused by a genetic variation at molecular level or caused by an 
environmental effect. Unlike those 3 genera. Zephyranthes , which possess variations in 
the flower hues, do not differ only in the chromosome numbers but also in the speices 
(Chaiyasut, 1989). 

Most plants studies in the same species seem to be consisted of the same 
chromosome number but there is an important remark for Chlorophytum elatum R.Br, 
var. variegatum and C. elatum R.Br. var. vitatum that determined in the same species 
by taxonomist while their chromosomes differ from each other in the types and in the 
numbers. The first variety has somatic number of 16 and it is 28 for the second. Since 
Chlorophytum elatum R.Br. have basic number of 7 and 8 (Patil, 1987), there by C. 
elatum R.Br. var. variegatum should be the diploid plant (2n=2x=16) and C. elatum 
R.Br. var. vitatum should be the tetraploid (2n=4x=28). Besides the difference in the 
pioidy level, it is not found telocentric chromosome in variety variegatum while there 
are four in variety vitatum. These cytogenetic studies have provided that both of them 
should be identified into different species rather than into varieties. 
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Table 1 Selected 39 samples of Thai flowering plants belonging to 33 species 9 genera 
of 5 families, (see also Figure 9, 10, 11, 12, 13, 14) 


F am i ly 

Scientific name 

Chromosome numer* 



somatic 

microspore 

microsporocyte 



cell (2n) 

(n) 

(2n) 

1. AMARYLLIDACEAE 

1. Crinum amah tie Donn. 

33+ If 




2, C asiaticum L, 

22 




3. Zephyr ant lies ajax Sprenger 

43 44 




4. Z Candida Herb 

42 43 




5. Z citrina Baker 

48 




6. Z grandiflora Lindl. 

48 




7. Z rosea Lindl. 

24 




8, Z tubispatha Herb 

25 



2 BIGNONIACEAE 

9. Tahehtua pallida (Lindl.) Miers 



20 bivalent 


10, T. rosea (Bertol.) Dc. 



20 bivalent 

3 CAESALPINIACEAE 

1 1. Bauhinia acuminata L. 



14 bivalent 


12, B. pupurea L. 



14 bivalent 


13 . B. tome nf os a L. 



14-14** 


14. B. vahegata L. 



14 bivalent 


15. Caesalpinia coriana (Jacq.) 



12 bivalent 


Willd. 





16, C. pulcherrima (L.) Swartz 





yellow form 



12 bivalent 


orange form 



12 bivalent 


pink form 



12 bivalent 


17, Cassia alata L. 



14 bivalent 


18, C angustiflora 



14 bivalent 


19. C bakeriana L. 



14 bivalent 


20. C biflora L. 



14 bivalent 


21. C. fistula L. 



14 bivalent 


22. C garettiana Craib 



14 bivalent 


23. C. grandis L.f. 



14 bivalent 


24. C siamea Lamk. 



14 bivalent 


25. C. sophera L. 



14 bivalent 


26. C. spectabillis DC\ 



14 bivalent 


27. C surattensis Burm.f. 



28-28** 


28. Delonix regia Rafin 



21V+24I1*** 


yellow form 



14 bivalent 


orange form 



14 bivalent 


red form 



14 bivalent 


* X = basic number N = gametic number 2N - somatic number 

** first anaphase 

*** II = bivalent IV = quadrivalent 
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! able 1 (continued) 


Family 

Scientific name 

Chsomosome 

numer* ** *** 



somatic 
cell (2n) 

microspore 

(n) 

microsporocyte 

(2n) 

4. FABACEAE 

29. Seshania grandiflora Desv, 





white form 



12 bivalent 


red form 



! 2 bivalent 

5. LIUACEAE 

30, Chlatophytum datum R,Br + 
var. variegatum 

16 


8 bivalent 


C. datum R,Rr, var, vita turn 

! 28 




31. Howorthia fasciata (Willd ) I law, 

32, H. Um{folia Marl. 


1 7 

14 

7 bivalent 


33, //. obtusa Haw. 

l 28 

7 

■ -- 



* X = basic number N — gametic number 2N ‘ somatic number 

** first anaphase 

*** II = bivalent IV = quadrivalent 
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Figure 9. Somatic metaphase of 
A Crinutn amah He Donn. 2N-33+lf: 


2N=22: C. Zephyranthes ajax Sprenger. 


B. Crinutn asiaticum L 

2N=44; D t Zephyranthes Candida Herb. 2N—42; E. Zephyranthes citrina Baker 2N=48; F. Zephyranthes 
grand [flora Lindl. 2N-48; Ci. Zephyranthes rosea Lindl. 2N-24, } \. Zephyranthes tub i spat ha Herb. 2N-25 
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Figure 10. First meiotic metaphase ot 
A. Tab chut a pallida (Lindl.) Mters 
acuminata L* 2N=28; 1). Bauhinia 
variegaia L. 2N=28: G. Caesalpinia 


2N-40; R. Tabebuia 
pupurea L 2N-28: E. 


rosea (BertoL) DC. 2N=40: 
Bauhinia to memos a L. N--14; 


t.\ Bauhinia 
F, Bauhinia 


conana (Jacq } Willd. 2N=24: IF Caesalpinia pulcherima L. Swartz 


yellow form 2N=24 
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Figure 11. First meiotic metaphase of 

A Caesatpima pulcherima L. Swartz orange form 2N-24, B Caesaipima pulcherima L Swartz red form 
2N=24; C. Cassia alata L. 2N=28; D. Cassia angustiflora 2N^28; E, Cassia bakenana L. 2N-28; 
F. Cassia biflora L + 2N-28: G. Cassia fistula L. 2N= : 28; H. Cassia garetiiana Craib 2N-28 












59 


THAI SPECIES OF FLOWERING PLANTS [V SOON rORNCHAfN AKSANG &. K CHAIYASUT) 







F igure 12. First meiotic metaphase of 

A. Cassia grandis L. 2N—28; B kmetaphase of Cassia siamea LamL 2N=28: C Cassia sophera L. 2N=23, 
D. Cassia spectabilis DC, 2N--28; E, Cassia surattensis Rurm. f. 2N=56; F, anaphase of Cassia surattensis 
Bunn. f. N~28 
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Figure 13, First meiotic metaphase of 

A. Delonix regia Rafin. yeiiow form 2N=28; B. De Ion ix regia Rafin. orange form 2N=28; C, Delon Lx regia 
Rafin. red form 2N-28; f), Sesbania grand {flora Desv r white form 2N-28; \l. Sesbania grand {flora Desv. 
red form 2N=24; F. Howorthia fasciata (Wiild.) Haw. 2N=28 
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Figure 14 Mitotic metaphase of 

A, Chlorophytum elatum R.Br var, variegatum 2N-16; R> Chlorophytum datum R,Br. var. vita turn 2N=28; 
C. Howorthia I im {folia Marl. 2N-28; D. Ho worth la ohtusa Haw, N-7 





























